Acute administration of the stress hormone corticosterone enhances memory consolidation in a manner that is dependent upon the modulatory effects of the basolateral complex of the amygdala (BLA). Posttraining administration of corticosterone increases expression of the activity-regulated cytoskeletal-associated protein (Arc) in hippocampal synaptic-enriched fractions. Interference with hippocampal Arc expression impairs memory, suggesting that the corticosterone-induced increase in hippocampal Arc plays a role in the memory enhancing effect of the hormone. Blockade of b-adrenoceptors in the BLA attenuates the corticosterone-induced increase in hippocampal Arc expression and blocks corticosterone-induced memory enhancement. To determine whether posttraining corticosterone treatment affects Arc protein expression in synapses of other areas of the brain that are involved in memory processing, a memory-enhancing dose of corticosterone was administered to rats immediately after inhibitory avoidance training. As seen in the hippocampus, Arc protein expression was increased in synaptic fractions taken from the prelimbic region of the medial prefrontal cortex (mPFC). Blockade of Arc protein expression significantly impaired memory, indicating that the protein is necessary in the mPFC for longterm memory formation. To test the hypothesis that blockade of b-adrenoceptors in the BLA would block the effect of systemic corticosterone on memory and attenuate mPFC Arc expression, as it does in the hippocampus, posttraining intra-BLA microinfusions of the b-adrenoceptor antagonist propranolol were given concurrently with the systemic corticosterone injection. Although this treatment blocked corticosterone-induced memory enhancement, it increased corticosterone-induced Arc protein expression in mPFC synaptic fractions. These findings suggest that the BLA mediates stress hormone effects on memory by participating in the negative or positive regulation of corticosterone-induced synaptic plasticity in efferent brain regions.
Introduction
Adrenal stress hormones modulate memory consolidation in human and non-human animals (Cahill, Prins, Weber, & McGaugh, 1994; de Quervain, Aerni, Schelling, & Roozendaal, 2009; Gold, van Buskirk, & McGaugh, 1975) . Extensive evidence indicates that the basolateral complex of the amygdala (BLA) plays a critical role in this hormonal regulation of memory (McGaugh, 2004) . For example, glucocorticoids interact with the noradrenergic system in the amygdala to enhance memories for emotionally arousing events in both humans and rats (Roozendaal, Barsegyan, & Lee, 2008; van Stegeren et al., 2007) . In rodents, memory-enhancing corticosterone treatment increases norepinephrine levels in the amygdala (McReynolds et al., 2010) . Studies performed in humans and rodents demonstrate that the amygdala interacts with multiple efferent brain regions, such as the hippocampus and medial prefrontal cortex (mPFC), during the memory consolidation period and this interaction is correlated with memory performance (Dolcos, LaBar, & Cabeza, 2004; Hayes et al., 2010; Murty, Ritchey, Adcock, & LaBar, 2010) for review see (McGaugh, 2004) . A potential mechanism of BLA modulation of memory consolidation is through an influence on synaptic plasticity (Ikegaya, Saito, & Abe, 1994) and expression of plasticity-related proteins (Holloway-Erickson, McReynolds, & McIntyre, 2012; McIntyre et al., 2005) in efferent brain regions.
The protein product of the activity-regulated cytoskeletalassociated immediate early gene (Arc/Arg 3.1) is necessary for maintenance of hippocampal LTP and long-term memory of an aversive task (Guzowski et al., 2000; Holloway & McIntyre, 2011; McIntyre et al., 2005; Ploski et al., 2008) . Our findings
